ABSTRACT
Introduction
Mucositis is a common, serious mucosal inflammatory reaction and clinical problems caused by the cytotoxic effects of cancer chemotherapeutics. [1] [2] [3] This condition may involve the entire gastrointestinal tract causing mouth and throat pain, ulcerations and diarrhea. The exact pathogenesis of mucositis is unclear. However, reactive oxygen species generated by cytotoxic agents used in cancer chemotherapy may activate the processes of oxidative stress leading to mucosal atrophy. This in turn may make the oral mucosa more susceptible to trauma and ulcerations. [2] Approximately 40% of pa-tients receiving standard cancer chemotherapy regimens developed mucositis. [1] [2] [3] Depending on the severity of injury and discomfort, symptoms range from moderate burning sensation of the mouth to sever pain associated with ulcerations.
This can be a limiting factor for cancer chemotherapy leading to poor treatment outcomes and increased financial burden. Due to these issues, controlling mucositis has become an important concern in care of cancer patients. [2, 4] There is no effective treatment available for oral mucositis (OM). Various agents, which are currently used for managing OM, are only palliative or infection controller including anti-microbial agents, magnesium hydroxide, hydroxypropyl cellulose, local anesthetics, corticosteroids, pentoxyfyline, supplementary amino acids, vitamins, growth factors, antioxidants, cryotherapy , and low-level laser therapy. [5] [6] Therefore, developing new treatments for OM with greater efficacy and fewer side effects is highly warranted.
In recent years, ethnomedicine has appealed the attentions of many researchers as a potential source of discovering new remedies. Some herbal medicines such as chamomile, Aloe Vera, Calendula officinalis, Carum carvi, and Zizyphus jujube have been evaluated for treating OM. [7] [8] [9] [10] [11] [12] Since oxidative stress processes and inflammatory reactions have been indicated in the pathophysiology of OM, herbs with strong antioxidant and/or anti-inflammatory properties such as olive can be a potential candidate for treating OM.
Different parts of olive tree such as fruits, leaves and seeds in the forms of extracts, herbal tea and powder are commonly used as remedies in European and Mediterranean countries and contain many potential bioactive compounds. [13] The main chemical constituents of olive which have pharmacological effects are polyphenol compounds particularly oleuropeine and hydroxytyrosol. Polyphenols are more abundant in leaf extracts than fruits of olive. In addition, olive leaves are inexpensive crude material with high beneficial properties. [14] [15] Furthermore, earlier studies have indicated cardio protective, hypotensive, hypoglycemic and antioxidative activities of olive leaf extract. [16] [17] [18] [19] On the other hand, mucosal protective effects of olive leaf extract have been described in some studies. [20] [21] Therefore, the aim of this study was to assess the healing effect of topical application of olive leaf extract Animals were not allowed to eat or drink for one hour after the application of treatments in order to make sure that the coverage was not swallowed.
Histopathologic studies
Seven hamsters from each group were randomly sacri- In which, A T is absorbance of the test sample and A NC is absorbance of the negative control at 532 nm.
Statistical analysis
The data were presented as mean and standard error of Illustrations were made by GraphPad Prism 5.
Results

Histopathology analysis
The macroscopic scoring images of OM in the hamster's cheek pouches on day 15 are shown in Figure There were no differences in histopathologic scores between the gel base and control groups on different days (p= 0.78) (Figure 3 ). During the whole treatment period, histopathology scores were lower in the OLE ointment group than in the gel base and control groups (p= 0.037) Also, the histopathologic scores decreased during the experimental period in OLE ointment treated group (Figure 3 ).
Figure 3:
Changes in histopathology scores of oral mucositis induced by 5-fluorouracil in hamsters for evaluation of the therapeutic effect of olive leaf extract ointment. During the whole treatment period, histopathology scores were lower in the treatment group than in the gel base and control groups. Different superscript letters in each day indicate significant difference (p< 0.05).
Blood factors analyses
WBC and RBC counts of studied groups were shown in Figure 4A and B. On day 17, WBC count was higher in the base gel group in comparison to control and OLE ointment groups (p= 0.021). Also, WBC count was higher in control group in comparison to the OLE ointment group (p= 0.011). There were no significant differences in RBC counts between the three studied groups during the study period (p= 0.68). Figure 4C and 4D shows hemoglobin and HCT levels for the three studied groups. On day 13, hemoglobin and hematocrit levels of the OLE ointment group was less than those of other two groups, but these levels increased in OLE ointment group (p= 0.012) and decreased in base gel and control groups during the study period (p= 0.026). ups (p= 0.82). MCHC differences between three groups were shown in Figure 4G . On day 13, MCHC was higher in base gel group than in control group (p= 0.017).
On days 15 and 17, MCHC was lower in control than in gel base group (p= 0.013). Platelet counts for studied groups were shown in Figure 4H . There was no significant differences in platelet counts between three studied groups during the study period (p= 0.64).
Tissue MDA level analysis
Tissue MDA levels of studied groups on different days were shown in Figure 5 . This indicates a decrease in inflammatory response by OLE. During inflammation the platelet count increases and declines after inflammation subsides. However, the platelet count was low during the whole treatment period in the OLE treatment group. This may be due to an inhibitory effect of OLE on platelet as reported in numerous studies. [19] In the current study, a reduction in tissue MDA levels was observed in the group treated with OLE 
Conclusion
In conclusion, this study demonstrated that daily appli- 
